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a displacement of cargo, there is no continued heel to one
side, such as you have in a sailing ship when running on
a particular tack, but nevertheless it is important to
correct the heeling error, for as the ship rolls the effect
of heeling error is to give the north point of the compass
alternate pulls to port and starboard, which tend to set
it swinging.

Hence, in addition to the horizontal magnet bars which
act as correctors of the semicircular error, Kelvin put in
his binnacle an upright bar or bars also of permanently
magnetized steel, the first function of which is to correct
the heeling error so far as that is due to the vertical part
of the permanent magnetism of the ship. These bars are
put directly under the centre of the compass card. They
are adjusted by raising or lowering a can which contains
them in the middle of the binnacle.

Thus by a combination of three sets of correcting
magnets, two horizontal and one vertical, he obtains
complete neutralization of the disturbing effect of the
ship's permanent magnetism, both as respects semi-
circular error in change of the ship's course and heeling
error as she heels or rolls. From time to time, if the con-
dition of perfect compensation is to be maintained, the
position of these various correctors has to be altered,
because of changes which take place in the so-called per-
manent magnetism of the ship. The navigator has always
to be on the look-out for the gradual development of
errors from this cause, however perfectly the first adjust-
ment has been carried out.

We have next to consider the effects of induced magnet-
ism. The most important of these arise from the fact
that the ship is a long body of magnetizable material
turningjin a horizontal plane and therefore subject to
the inductive influence of the horizontal component of
the earth's magnetic field. Think of what would happen